












































































































































































































































































System +DNA -DNA m"moleoneaa
stimulated
1)complete(aaO.4mMeach)
2)complete(aaO．2mMeach)
3)complete-GTP,CTP,UTP
4)compHWFIgWnas@（ATR0(ATRO.5mM)
5)珊W"ch,｡ramphenic｡!
6)complete+10"gDNase
27,981cpm
lOD243
2,350
1，370
蛇2
861
5,213cpm
l,877
1,723
1,258
544
751
1.52
0.93(100)
0.07(8)
0．01(1)
0.04（4）
0.01(1)
1.52m"moleoneaa=30.4m"moletotalaa=160%Expressionof.80placDNA
Eachreactionmixturecontainsl2.5mMMgacetate,6mMCaC12,0.8mgofS30protein
andDNA'sasindicated･Othercomponentsinthecompletesystemareasdescribedin
MaterialsandMethods(5)．Specificactivityofl4C-aminoacidmixturewasl5,014cpm
perm"molofoneaminoacid.Incubationwasat37Cfor30min.
20 "ll-freeSynthesisofl-Galactosidase
preparingtheS30extractasdescribedinMaterialsandMethods(3)andimpmving
thereactionsystemespecianybyaddingcalciumiontothesystem・Thedegreeof
aminoacidincorporationstimulatedbytheseDNA'sisalmostequaltothatofT-even
coliphageDNA's.
InthecompletereactionmixtureE．co"DNA(Tablel(a)-1)or.80pJ"CDNA
(Tablel(b)-1)stimulatestheincorporationmorethanfourtofivetimesofamino
acidsoverthatofbackgroundwhichwasincubatedwithoutadditionofDNAand
thesevaluescanbecalculatedastwotothree"gofproteinsynthesizeddgj@o"o.
Ifitisassumedthateachaminoacidwasincorporatedequally,itcanbeesti-
matedthat60%andl60%ofinformationcarriedonE.co"DNAand.80p地℃DNA
respectivelywastranslatedintoproteininthecompletesystemin30min.
ItisclearthatconditionswhichallowRNAsynthesisisprerequisitesincethe
incorporationwasreducedmorethan90%whenUTP,GTPandCTPwereomitted
(Tablel(b)-3),andDNasecompletelyinhibitedtheincorporation(Tablel(a)-3and
(b)-6).Thereactionwasalsocompletelyinhibitedbyadditionof300"gofchloram-
phenicol(Tablel(a)-2and(b)-5)andlO"gofRNaseinthereactionmixture.The
reactionsystemcompletelydependsonanenergygeneratingsource(Tablel(b)-4).
Thusitcanbeconcludedthattheproteinsynthesisoccuredbybringingto
completionofthewholeprocessofgeneexpression;DNA→RNA－ｼProtein.
Fig．1(a)showstheeffectofDNAconcentrationonaminoacidincorporation.
Theamountofincorporationreachedrapidlytoaplateauwithabout30"gof｡80p"c
DNA,whereasitincreasedgraduallyinproportiontotheamountofaddedE．“〃
DNA,untilsaturationwasattainedwith60"gofE.co"DNA.
AllexperimentsbelowwereperformedwiththisamountofDNAwhichgave
thesaturatedlevelofincorporation,andvariedsomewhatdependingonS30-extract
used・Fig．l(b)showsthekineticsofaminoacidincorporationdirectedbyE.“〃
DNA.Theamountofaminoacidsincorporatedincreasedonlyforl5to20min.
(B)Examinationoftheincorporationsystem.
(a)Theeffectofmonovalentcation
Asmonovalentcation,potassiumionwasused・Therewasnorecognizable
differencebetweenammoniumionandpotassiumion.Theoptimalconcentrationof
potassiumionwas80mM,andathigherconcentrationaminoacidincorporation
greatlydecreased(Fig.2(a)).
(b)Divalentcation
Fbraminoacidincorporationreaction,Mg2+ionisindispensable.Theoptimal
concentrationinthisreactionsystemwasatnearl3mMandathigherconcentrations
aslightdecreaseinaminoacidincorporationwasobserved(Fig.2(b)).
IthasbeenreportedthathighMg2+concentrationresultsinmisreadingintrans-
lationofmessengerRNA'5,'6,'7),andthepresenceofformylmethionyl-tRNAJ,lowers
theoptimalconcentrationofMg2+ionl8,'9),sowetriedtetrahydrofolicacid,aformyl
donortotheinitiatormethionyl-tRNAF,.Butitsadditiontothereactionsystemhad
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FH9.2．(a)Dependenceonconcentration
ofpotassium
(b)Dependenceonconcentrationof
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Kacetateconc'n.(M)
Eachincubationmixturecontains69"g
ofEcMiDNA,1.25mgofS30protein,
12.8mMMgacetate,8mMGCl2andthe
indicatedconcentrationofpotassiumace-
tate・Othercomponentsareasdescribedin
MaterialsandMethods(5).Incubationwas
at37Cfor30min・Solidcirclesindicate
theamountofaminoacidsincorporated
programmedbyDNA,fromwhichthose
incorporatedintheabsenceofDNA(open
circlesanddottedline)wassubtracted
(netcpm).
468101214161820
Mgacetate(mM)
&chincubationmixturecontains96"g
ofE""DNA,2mgofS30protein,7.3
mMGC12andtheindicatedconcentration
ofmagnesiumacetate・Othercomponents
areasdescribedinMaterialsandMethods
(5)．Incubationwasat37Cfor30min.
Solidcirclesindicatethenetcpmandopen
circlesindicatetheamountofaminoacidg
incorporatedintheabsenceofDNA.
(c)De"ndenceontheconcentrationofcalcium
一
｡
1.2
????????。?????????
?
??
?《?????
L⑮幻一か一o--O--O-DNA1
48121620
"CI2conc'n.(mM)
Eachincubationmixturecontains81"gofEcWDNA,1．2mgofS30protein,12.5mM
MgacetateandtheindicatedconcentrationofCaCl2.Othercomponentsareasgdescribed
inMaterialsandMethods(5)．Incubationwasat37Cfor30min・SolidcirclesindiCate
thenetcpm.Opencirclesrepresenttheamountofaminoacidsincorporatedintheabsence
ofDNA．
22 "11-freeSynthesisof8bGalacmsidase
neithereffectonMg2+dependencyofthesystemnoronactivityofl-galacmsidase
detectedinthesystemasdescribedlater.
ItseemscuriousthatCa2+ionstimulatesaminoacidincorporationdirectedbyE.
co"DNA.ThisphenomenonwasfirstreportedbyLedermanandZubay.20)Oursystem
doesnotcompletelydeFendonCa2+ionsinceitexhibitsaconsiderableamountof
aminoacidincorporationintheabsenceofthision・Thedegreeofstimulationexhibited
bytheionfluctuatedfromapreparationofS30extracttoanother,butordinarilyit
stimulated3tolOtimesofaminOacidincorporationprimedbyE．""DNAatthe
optimalconcentrationcomparedtothatintheabsenCeofthision・Onthecontraly
theoptimalconcentrationoftheionwasalwaysconstandyatnearlOmMwitha
shoulderatnear6mM(Fig.2(c)).
Weareinterestedinwhichstepofproteinsynthesizingprocesswaseffectedby
theion.
Fig.3(a)showstheeffectofCa2+ionontheRNAsyntheSisinthisreaction
system・InthecompletereactionsystemthestimulationeffectoftheiononRNA
synthesiswasexhibitedwithtwopeaksofincorporation.of'4C-CMP,oneat6mMof
Ca2+ionandtheotheratlOmMoftheion.TheseoptimalconcentrationsofCa2+ion
coincidewellwiththoseinaminoacidincorporationreaction.
ButasshowninFig、3(a)thestimulationeffectofCa2+ionwasnotdetected
whenenergygeneratingsoux℃eandaminoacidswereomittedfromthecompletere-
actionmixture.
Furthermorethecalciumeffectwasalsoeliminatedwhenribosomefractionwas
removedfromS30extractbyahighspeedcentrifugation・Thestimn'lationeffectre-
appearedwhentheribosomefractionwasagainmixedwiththesupernatant(Fig.3
(b)).TheseresultssuggestthatthestimulationeffectofCa2+ionontranscriptionwas
performedbycouplingthetranscriptionwithtranslation.
Fig.3(c)showstheeffectofcalciumiononpolyUdirectedpolyphenylalanine
synthesistotesttheeffectofCa2+iononthesystemconfinedtotranslation.This
experimentwascarriedoutinthePresenceofl5mMofMgacetate・Theincorporation
showedamaximumatlOmMofCaCl2・Similareffectofcalciumionwasfirstrepor-
tedbyGordonejaﾉ21〕・TheystudiedtheeffectofcalciumiononpolyUdirected
polyphenylalaninesynthesisbypurifiedribosomesandtransferenzymesintheabsense
ofMg2+ion,giving9mMofCa2+ionastheoptimalconcentration.
TheseresultssuggestthemechanismofcalciumeffectonDNAdirectedamino
acidincorporationasfonows;firstCa2+ionstimulatessomestepsoftranslation
process,atleastatlOmM・ThensynthesisofmessengerRNAmaybeacceleratedby
couplingwiththestimulatedtranslation.Thustheoverallprocessofaminoacidinco-
rporationisstimulated.
(C)Cell-freesynthesisofspecificprotein-DNAdirectedsynthesisof"-portionof
'-galactosidase.
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Fig.3.(a)Effectofcalciumontranscription
In"chreactionmixturecoldaminoacid
mixtureissubstitutedforl4Ceminoacidmixture
andl4C-CTPforl2C･CTP､81"gofEcWDNA
wasadded・Othercomponentsareasdescribedin
MaterialsandMethods(5)．Incubationisat37
C･fOr5min･Solidcirclesandlinerepresentthe
netamountofCMPincorporatedinthecomplete
reactionsystem･Opencirclesandsolidline
representthenetamountofCMPinCorporated
inthesystemiI1.whichPER,PEPkinaseand
aminoacidmixturearedeletedfromthecomplete
reactimmixture･DottedlinesrepresentCMP
incorporatedin:theabsenceofDNA.
???。??。??《??????。
R:齢か･･･廻
(b)EffectofcalciumontranscriPtion
Inthisexperiment,S30eXtractwascentri-
fugedatl50,000gfor2hrandtwothirdsof
thesupernatantsolutionwastakenandusedas
ribosome-freeextract(S150).Theprecipitatewas
suspendedinbufferFandusedasribosomefra-
ction(pl50).Otherreactioncomponentsareas
describedinFig.3(a)．Theamountofincorpo-
rationintheabsenceofcalciumwasrepresented
aslOO%．Allpointsindicatethenetamountof
CMPincorporated.
48l2
CaCl2conc'n.(mM)
16
(c)EffectofcalciumonpolyUdirectedphenylalanineincorporation
6
???????『???????．〔??﹇?
4
2
1
4 812l6
CaClgconc'n.(mM)
Allreactionmixturescontain49gofpolyuridilicacid,15mMMgacetateandindicated
concentrationofcalcium.14C-phenylalanineandl9coldaminoacidsexceptphenylalanineare
substitutedforl4Ceminoacidmixture･OthercomponentsareasdescribedinWterialsand
Methods(5).Incubationwasat37Cfor30min・Netamountofl4Cephenylalanineincorp-
oratedisrepresented．
24 "ll-freeSyntheSisoflLGabctosidase
Itisizi巾ortanttoexaminethebiologicalactivityofpeptideswhicharesynfhesized
inthiscell-freesystem.Thusitwasattemptedtosynthesize#-galac"sidase,the
structuralgeneofwhichissituatmmostproximaltotheoperatoroflactoseoperon.
Nowtheauthorovercomestwodifficultiestocarryoutsuchexperiment・Oneisthe
concentrationoflactoseoperonDNAtobeusedastemplate,andtheotheristhatthe
molecularweightof'-galactosidaseissolarge(6-galactosidasehasamolecularweight
of540,00022)andisatetramercontainingidenticalsubunits,themolecularweightof
whichisl25,000)thatitmaybe-difficulttosynthesizeg-anydetectable-amountsof
completemolecules"""o(aboutonethousandaminoacidsmust上epolymerizedin
COrl℃ctsequencei""鋤り.).
TheformerdifficultymaybeoveI℃omebyDNAderivedfromd80p"cphage
whichwasmentionedinsomedetailinMaterialsandMethods(4).Lactoseoper℃n
occupieslitUelessthanlOpercentofthisphageDNA,becausethemolecularweight
ofDNAfrom｡80phageis3×107daltonsandthatofE・cO"1actoseregionis4x
106daltons・OntheotherhandDNAwhichbelongstolactoseregionoccupiesabout
0．1percentofwholebacteriarDNA.Thusd80pJ"rDNAwasaccountedgivingus
DNAwhichcontainsthelactosegenesinconcentrationofamutahundredtimes
greaterthanE．co"DNA.Geneticanalysisofthephagetensusthepresenceofthe
fonowinggenotype;j+,が,0+,z+,y+andc-7).
Furthennore,asreportedbyY・Iidaetal,7)thelactosegenesofj80pzcDNAwas
transcribedbypurifiedE．co"RNApolymerase,andthelactosespecificRNAoccupied
about20to30%ofthetotalRNAsynthesizedinthis鋤〃""Oreaction.
Thepolypeptidechainofamonomerofl-galactosidasehasbeendividedinto
threepartsdesignated(z,',andc)byintracistroniccomplementation(Ullmanne#
"J')).Alphapartisadjacenttooperatorandsynthesisofl-galactosidasebeginsfrom
thispartandproceedsinorderof'andGj.WhentheextractfromXA35whichhas
adeletionin"-partbuthasintactlandのpartsismixedwiththatfrom2A238
whichisadeletionmutantinQ)partbuthasintact"part,andthemixtureisincu-
batedat28Cforseveralhours,ahighlevelof'-galactosidaseactivityisdetected.
Ofcourse,eachextractbyitselfhasnoactivityoftheenzymeatall.
Bythesamewayitmaybepossibletodetectthef-galactosidaseactivitybythe
processofintracistroniccomplementationbetweenthe"-deletedpeptidescontainedin
S30extractand"-partofpeptideswhichissynthesized"む〃γoprOgrammedby.80-
pacDNA・Roughestimateindicatesthatthed-partcontainsabout250to300amino
acidresidues.Soitisonlynecessarytohaveacorrectsequenceofaboutthreehundreds
aminoacidresiduestoObtainasuccessfulcomplementation.DeVriesandZubay'0)
alreadyrepOrtedcen-freesynthesisofactive"-peptidebythesameway.
"-PeptideSynthesiswascarriedoutandtheenzymeactivitywasmeasuredas
describedinMaterialsandMethods(6).Atthesametimearoughestimateoftotal
proteinsynthesiswasdoneby'4C-aminoacidincorporation.InTable2theresultsof
theseexperimentsaresummarized.Eachreactionsystemwasrepeatedthreetimesin
oneexperiment,butfluctuationamongtheexperimentalvalueswasrathersmaU,and
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Table2．βcalactosidaseactivityof"""osynthesizedd-peptidebyintracistronic
complemenmtion
System A42!(=E)4E(E-E,,｡D"4)%Expression %'4C･aa
incorporated
1．noDNA
2.d80DNA36"g
3．‘8助I"DNA38"g
0.051
0.051
0．243
－
0
0.192
一 ー
－
100
－
100
(0.93m"moleoneaa)
4．j8助ﾉ"PWMMo．210
＋4×10-4MIPTG
5．〃〃+10"gDNase O､063
6．〃〃+10"gRNase O､060
7．〃〃+300"gC・P．0.048
8．〃〃一GTP,CTP,UTPO.081
9．〃〃一aminoaci"O.084
10．〃〃一PEP,PEPkinaseO.051
0,160
0.012
O.010
0
0．032
0.034
0
???????
－
??????
-ONPG(0.003-0.01)wassubstracted
AssaytimeofB-galact"idaseactivityfor40hrsat28C
mchreactionmixturecontainsl・OmgofS30proteinfromXA35,12．5mMMgacetate,
6mMCaC12,50mMeachaminoacidandDNAasindicatedinthetable・Othercomponents
areasdescribedinMaterialsandMethods(5).Afterincubationat37Cfor30minthe
incubationmixturesareallowedtostandfor2．5hoursat28Ctopromotecomplemen-
tation.ThenPbgalactosidaseactivityismeasuredasdescribedinMaterialsandMethods(6)
andcolorimetryisperformedafter40hrofincubationat28C.
Fig.4.(a)Thesamed-peptidesynthesisas
Table2wascarriedoutinthecomplete
Systemscaledupsixtimes.
0
0
や80PJ"DNAaddedwasl52"gpermlof
reactionmixture.Afterthecomplementation
reactionat28Cindicatedvolumeofreaction
mixturewasaddedtothereactionmixturefor
8-galactosidaseassay・Colorimetrywasper-
formedafter42hours.Thedefinitionof4E
isdescribedinthetext.（?）?????
J､10．2
mIofr昼究曲ti価
(b)Timecourseofcolordevelopment
Thesamea-peptidesynthesisasTable2is
carriedoutinthecompletesystemscaledup
fivetimes.d80Pl"DNAaddedwasl52"g/ml
ofreactionmixture.Afterthecomplementation
reactionat28Cforl.5hours6.25mlof
reactionmixturefor'-galactosidaseassaywere
added,Attheindicatedtime1．4mlof.the
mixturesolutionwaspipettedandcolorimetry
wasperformedasdescribed.
0，
。203040500唖］
Incubationtime(hr)
26 Cell-freeSynthesisof"-Galactosidase
eachreactionwasrepeatedusingatleasttwodifferentS30extract.
Inthefirstcolumnwasindicatedtheincreaseofopticaldensityat420m"(O.D.
420m")fromwhichwassubtractedthatofO.D､420m"inthesamereactionmixture
whichwasincubatedwithoutONPG(E).E=0.051,theincreaseofO.D.420m"in
thereactionwithnoadditionofDNAwassubtractedasabackgroundfromeach
values(E)citedinthefirstcolumnandthesevalues(4E)aregiveninthesecond
column.
Thecompletesystemwith38"gof｡80p"cDNAgaveadistinctyellowcolour,
showingtheincreaseof4E=0.192._Ontheline4,IPTGloweredthecolourdevelop-
ment,becauseitwasconfirmedthatIPTGinhibitedcompetitivelytheenzymatichy-
drolysisofONPG.
Inordertoensurethatcolourdevelopmentisduetode"o"osynthesisdirected
byaddedDNAcarryingthez-gene,variouscontrolexperimentswerecarriedout.
Almostno"activitywasdetectedwhenDNase(line5),RNase(line6)orchloram-
phenicol(line7)wereaddedtothecompletesystem,orUTP,GTPandCTP(line
8),aminoacids(line9)orenergygeneratingsystem(linelO)weredeletedfrom
thecompletesystem.Thuslcanconcludethatthe"activityisduetothepeptides
synthesized"〃〃γo""thewholeprocessofgeneexpression,DNA－ｼRNA→protein.
Fig.4(a)showsthatthedegreeofcolourdevelopmentisproportionaltothe
amountof"-peptidessynthesizedinthissystemwithintherangegiveninthefigure.
Fig.4(b)showsthatUnerateofhydrolysisofONPGislinearatleastfor65
hrsreflectingthestabilityof"-peptidesynthesizedi〃〃〃γ0．
(D)TheeffectoflPTGbindingproteinonsynthesisof"-peptideincell-freesystem.
SinceJacobandMonodproposedtheoperontheory,23)regulationoflactoseoperon
hasbeenextensivelystudied,anditisofcriticalimportancetopurifytheregulator
substance,therepressor,andtoclarifythemechanismofitsaction.
Inl966,GilbertandMUUer-Hin'')devisedaskinfultechniquetodetectthere-
pressorbasedonthehypothesisthatrepressorbindsinducer,IPTG,andpartially
purifiedalPTGbindingprotein・Theyprovedthattheproteinwasindeedaproduct
off-gene,'')andwasspecificallyboundto,ordissociatedfromtheoperatorregionof
lactoseoperonintheabsenceorinthepresenceoflPTGrespectively24).
Zubay""2)demonstratedthattheirIPTGbindingproteincouldrepressthesyn-
thesisof'-galactosidaseintheircell-freesystemandtherepressioneffectwaslostby
additionoflO-3MIPTG.
Ohshima""J25)provedthatmessengerRNAsynthesisoflacmseoperonbypuri-
fiedRNApolymerasewasinhibitedby80%bytherepessorfractioninthepresence
ofribosomesandsomefactorsassociatedmrilmsomes.
Itwasalsotriedtoprovetheeffectofrepressorinthiscell-freesystem・IPTG
bindingproteinwaspartiallypurifiedbythesimplifiedmethodofOhshima""J25)as
describedinMaterialsandMethms(7)．Thefinalfractionhad60units/mloflPTG
FUKUDA 27
bindingactivityand2､7mgofproteinperml.Roughestimateindicatesthepurityof
repressorinthisfractionwasO・lpercent,andtheconcentrationofrepressorwas
20江浬moleperml.Thecontentofnucleicacidwaslessthan2%・Thefractionwas
preparedfromz-deletionmutantandhadnol-galactosidaseactivityatall.
VaryingamountsofthisfractionwithorwithoutlO-3MIPTGweremixedwith
theS30extractpreparedfromXA35(j-zdcI)andthesewereaddedtopreincubated
incubationmixturecontaining30"gofd80p/"cDNAandincubationandcomplemen-
tationwerecarriedoutasdescribedinMaterialsandMethods(6).ThenIPTGsolution
wasaddedtothosereactiontubeswhichhadbeenincubatedwithoutlPTG,becauseof
itsinhibitoryactiononl-galactosidaseactivity,andONPGsolutionwasaddedto
detectl-galactosidaseactivity.After60hrsofincubationcolorimetrywascarriedout.
Fig.5showstheresultsofthisexperiment.ThethreevolumesofIPTGbinding
fractionshowninthefigurewereestimatedtobeO．2座興mole,0.6""moleandl似必
moleofrepressorrespectively・Theamountof'80""DNAwas30"ganditcanbe
calculatedthattheconcentrationoflactoseoperatorwasl座興mole.Thustheratioof
repressortolactoseoperatorinFig、5wasO,0.2,0.6,andlrespectivelyfromleftto
right.
Thereispronounceddifferenceincolordevelopmentbetweenthereactionswith
IPTGandthosewithoutlPTG.Bothoftheseresultedinloweringofcolordevelopment
astheconcentrationofIPTGbindingfractionincreased,butwithoutIPTGcolorde-
vel"mentwasmorerepressed.WhenlO-8MIPTGwasadded,partialderepression
"cuITed.Thereasonsofincompletederepressionareobscurebuttheremaybetwo
possibilities;
(1)IPTGbindingfractioncontainedsomeinhibitorofproteinsynthesissuchas
Fig.5.TheeffectoflPTGbindingfractiononsynthsisofq-"ptidein
thecell-freesys"m.Seetext.
??
l35
fraction,
"gprotein
2781
Repressor
28
－
Cell-freeSynthesiscfPbGalactosidase
一
nuclease.
(2)Therepressorfractionwaspartiallyinactivatedintheprocessofitspreparation,
orlostsomeessentialfactors,solPTGboundtorepressorcouldnotdeprivethere-
pressorofitsrepressionactivity.
Howevertheamountofrepressoraddedinthisexperimentwasnotsoenoughthat
therepressionwaspartialandthedifferencebetweenrepressedandderepressedreaction
wasalittle.
ButtheseresultsindicatethatthelPTGbindingfractionmayhavethethree
importantcharacteristicsaslactoserepressor,IPTGbinding,repressionofl-galactosi-
dasesynthesisandderepressionofitbytheinducer.
DISCUSSION
TheauthorhastriedseveralwaystoprepareS30extractforcen-freeprotein
synthesis・EachextractwasexaminedintotheirabilitybothforRNAdependentand
DNAdependentproteinsynthesis・PolyuridilicacidandMS-2phageRNAasRNA
template,andT4DNA,E・""DNAandl80DNAasDNAtemplateweretried.The
S30extractreportedheregivesthecen-freesystemwhichincorporate20to40m"mole
ofaminoacidsperlmgproteinoftheextractwithoutdistinctionofthetemplates,
RNA'sorDNA's.Thissuggeststhatabilityoftheextractintranslationsetslimits
totheamountofaminoacidsincorporated.
ItseemsmostimportanthowwediSruptcellsforthepreparationoftheextract.
Sonication,aFrenchpressurecell,grindingwithaluminumoxideorqualtzsandwere
testedtopreparethecelllysate,anditwasconcludedthatmildsonicationisthebest
way・TheS30extractpreparedbythiswayarehighlyactivewithgoodreproducibil-
ityinaminoacidincorporationprogrammedbyanytemplatecitedabove.
ItisprobablethatactivityoftheextractisrelatedtOthedegreeofpreservation
ofpolysomesintheextract・Weobservedpolysomesintheextractpreparedbyeach
wayofdisruptioncitedaboveinamodelESpincoultracentrifugeequippedwith
Schlierenoptics.Polysomesarewellpreservedinextractpreparedbysonication,but
littlepolysomesareobservedintheextractpreparedbydisruptionwithaluminaor
qualtzsand・Whentheextractpreparedbysonicationispreincubatedasdescribedin
MaterialsandMethods,mostpolysomesinitdissociateintomonosomesandsomeinto
30Sand50Sribosomalsubunits26,27,28,29,30),someofwhicharethoughttobebrought
aboutbyrunning-offofribosomesfrommRNAatterminationsites.
Itmaybeconceivablethattheseribosomesdissociatedfrompolysomesattermi-
nationsitesareactiveincell-freeproteinsynthesis.
Allcell-freesystemsreporteduptothisdayexcepttheonereportedbyLederman
""20),werepoorlyactiveinaminoacidincorporationprogrammedbyE・co"DNA
ortemperatephageDNA,buttheyarehighlyactivebyT-evenDNA・Wecannotfind
anyreasonforthisdifference.Butinthissystem,thereisnodifferenceinthe
incorporationactivityamongtheseDNA's.
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Thissystemincorporated20to30m"moleofaminoacidsperlmgproteinofS30
extractprogrammedbyE.""DNAor｡80DNA.RNApolymeraseactivitywas
checkedupinthesystemandestimatedtobeabout20unitsperlmgproteinofS30
extract.TheamountofmessengerRNAwhichwassynthesizedduringl5min,in
whichtimeaminoacidincorporatingreactionreachedaplateau,wasestimatedtobe
20m"moleofnucleotides.ThisamountofmessengerRNAisequivalenttothe
informationfor7m"moleofaminoacids・SoontheaveragethemessengerRNA
moleculesweretranslated3to4times.
ToseetheeffectofadditionofpurifiedRNApolymerase20to200unitsofhighly
purified22S-RNApolymerase3')wereaddedtothissystem(1tolOtimesofendogenous
enzyme)．Butaminoacidincorporationwasnotstimulatedatan,whereasRNA
synthesiswasstimulatedcomparably.Twopossibleinterpretationsofthisfactmaybe
considered;
(1)PurifiedRNApolymerasemayhavesomedefect,sothatRNAsynthesizedin
thissystembyitisinactivet．participateinthetranslationprocess.
(2)TheextractcontainedenoughRNApolymerasethatthetranslationmachinery
includinginitiationfactorsisfullyoperated.SoitisthetranslationprocessthatlimitS
theabilityofthissystem.
(3)FormessengerRNAtobetranslatedsomeunknownfactorsareindispensable,
andthesefactorsareinsufficient.If(2)or(3)arepossiblewemusttrytoremovethe
endogenousRNApolymerasefromtheextracttoconstructasystemwhichisstimu-
latedbypurifiedRNApOlymerase.
･'InagreementwiththesystemreportedbyLederman""20),mysystemisalso
stimulatedbycalciumion・Thetranscriptionprocessisalsostimulatedbythision.It
isconcludedthatcalciumionmaynotdirectlystimulatetranscriptionbutitonly
stimulatessomestepsoftranslationprocessandasthereSulttranscriptioniselevated
bycouplingwiththestimulatedtranslationprocess.
ShinandMoldave"lfirstdemonstratedthestimulationeffectofribosomeson
transcriptionusingaCrudeE.co"RNApolymerase-DNAcomplex・Revel""34)
isolatedafactorfromaribosomefraction,whichalsostimulatedRNApolymerase
reaction..JOnes""239)alsoreachedaConcluSionthataSignifiCantportionofnascent
RNAwasreleasedfromRNApolymerase-templateDNAcomplexbyribosomes.But
theseeffectsofribosomesontranscriptiondoesnotappeartobebroughtaboutby
runningofribosomesonmessengerRNAincorporatingaminoacids・Onthecontrary,
thecalciumeffectcanbeexplainedasfollows;AstheriboSomesmovealongthe
nascentmRNAchainincorporatingaminoacids,themRNAisreleasedfromthe
templateDNAbeforeitssynthesisiscompleted,thusthetranscriptionprocessis
stimulated,aswassuggestedbyStent35)asahypothesis.
SubcellularsystemforenzymesynthesiswerereportedbyKameyama36),Imai37),
DeVrieslo)andSalser38).AIsointhissystem,activea-peptideoff-galactosidasewas
synthesized.Butitispossiblethataminoacidsequenceofa-peptideofl-galactosidase
"11-freeSynthesisofβ-Galactosid"e30
neednotbesoexact,assuggestedbygeneticdatathatpointmutationatthisportion
ofz-geneoccurslessfrequently・Thismaybeoneofthereasonsthatlsu"eeded.
RepressorfunctionoflPTGbindingproteinwasexaminedinthissystem.Itwas
notprovedsoclearly,butitcanbesaid｡･ye=withsomeconfidence.
Furtherworksaboutrepressorfunctionmaybeperformedasfollows.
(1)Thesameexperimentasdescribedabovemaybecarriedoutusinghighlypurified
repressor･
(2)Whetherornoti-geneproducesonlylPTGbindingproteinwithmolecularweight
150,000？ThismaybedonebypreparingS30extractfromastrainwhichdeletesall
partsoff-geneandusinghighlypurifiedrepressor.
(3)Thedegreeofrepressionofpeptidesspecifictol-galact"idasemaybeshownby
detectingthembyprecipitationwith6-galactosidaseantibody.
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